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Introduction

RAN WG1 #38 has agreed on the following working assumptions for E-DPCCH multiplexing:

· CDM for 2 ms TTI

· TDM or CDM for 10 ms TTI

One concern expressed relative to the CDM approach was the impact of peak to average for 10 ms TTI. We present results addressing this particular concern and conclude with a recommendation and text proposal for the E-DPCCH physical layer mapping.
Discussion

In this section we consider the difference in PA back-off requirement based on the cubic metric (using the latest normalization factor [1.41] agreed in RAN WG4).  Bec is the beta factor used for the E –DPCCH channel. For the TDM case, Bec =0. In the following Bec =15 corresponds to the reference 2 ms case. 
CDM approach

Transmission of the E‑DPCCH over 10 ms results in the following gains:

· 7 dB in additional processing gain

· 1-3 dB in additional time diversity gain

The Bec factor for 10 ms CDM case is therefore scaled by 8-10 dB in power which corresponds to a factor 2.5 to 3 in amplitude. Table 1 provides the configuration parameters used to derive the curves presented in figure 1.

Table 1
	Channel
	Code
	Beta
	Comment

	DPCCH
	Q256,0
	0 to 15
	

	DPDCH
	I64,16
	Same as DPCCH
	Low rate DPDCH

	HS-DPCCH
	Q256,64
	0, 15
	

	E-DPDCH
	I64,32
	15
	Variable "rate"

	E-DPCCH
	I256,4
	0
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Figure 1
We note that when considering the 10 ms CDM option for E-DPCCH, the worst case required PA back-off is within 0.25 dB of the one required for the TDM option. We also note that the back-off requirement decreases as Bc decreases. Given the agreement that the back-off in excess of the ones agreed for Rel-5 would be absorbed by the TFC restriction/selection mechanism, the additional back-off then relates to a link budget loss.
TDM approach

Relative to the TDM option we note that that the UE would typically under utilize its power as shown in figure 2. This would reduce the coverage for all E-DPDCH rates using a single code as the UE would in effect be under utilizing its power in the 3 slots during which it is transmitting the E-DPCCH. Figure 3 shows the estimated link budget loss due to this effect (the estimation takes the DPCCH & HS-DPCCH power into account and assumes as single code E-DPDCH). We note that the link budget loss ranges from 0 to 1 dB and that it increases as Bc decreases. 
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Figure 2
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Figure 3
Conclusion

The CDM approach shows the least impact on system capacity (0.25 to 0 dB impact as the rate increases) as compared to the TDM approach (0 to 1 dB impact as the rate increases) while the impact on very low rate link budget is small as compared to the TDM approach (0.1 to 0.25 dB).

We therefore conclude that the CDM approach should be adopted for both 2 ms and 10 ms TTI E-DPCCH. 
The next section includes a corresponding text proposal to TR 25.808.
8
Physical Channel Structure

Editor's note: This chapter is supposed to capture the changes to TS25.211

8.2
Physical Channel Structure for Control Signalling
8.2.1
E-DPCCH
The E-DPCCH is a new uplink physical channel on which the uplink control signalling associated with the E‑DCH procedures shall be mapped. 
The UE never transmits more than one E-DPCCH in any given sub-frame.
The E-DPCCH has the same framing structure and slot formats as the E-DPDCH (see section 8.1.1); only slot formats 0 and 1 may be assigned to the E-DPCCH.
8.2.1.1
Timing
The E-DPCCH radio frame and sub-frame boundaries are time aligned with the E-DPDCH radio frame and sub-frame boundaries.
[Next modified section]

10
Spreading and Modulation

Editor's note: This chapter is supposed to capture the changes to TS25.213

10.2
E-DPCCH

10.2.1
Spreading

The E-DPCCH spreading is similar o the DPCCH spreading. The specific parameters are listed in table x.
	Table x: Multiplexing parameters for the E-DPCCH
E-DPDCHn
	Branch
	Gain

	E-DPCCH
	[I]
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The ec value is signalled by higher layers and are relative to the DPCCH signal level. The quantization of the ec is the same as the one defined for HS.
10.2.2
Code allocation

10.1.2.1
Channelization code

The E-DPCCH is spread by code [CSF, SF/64].
10.2.2.2
Scrambling

E-DPCCH scrambling is the same as DPCCH scrambling.
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